promote the seed germination of Monochoria.
Materials and Methods
Collection and storage of Monochoria and rice seeds Seeds of Monochoria were collected from the experimental field of Utsunomiya University in October, 1988, 1991 and 1993 and were separated from pericarps using a metal sieve. The seeds were washed with running tap water and then immersed in deionized water for 4 months in the dark at 5C to break their dormancy. After the immersion, the dormancy-awakened seeds (nondormant seeds) were air-dried in the laboratory for 3 days and stored in the dark at 5C until use. Seeds collected in 1993 were also stored at 5C without immersion (dormant seeds). Seeds of twelve rice cultivars, Hoshinohikari, Honenwase, Jackson, Koshihikari, Lemmont, Mars, Milyang 42, New Bonnet, Nopoung, Samkang, Suweon 258 and Tsukinohikari were harvested in the experimental field of Utsunomiya University in 1992. These seeds were stored at 8C in the dark until use.
General incubation procedure
Seeds of Monochoria and rice were surface -sterilized with 80% ethanol for 3 minutes and then washed with deionized water thoroughly before use. Germination of rice seeds was hastened in shallow deionized water at 30C for 72hr in the dark. Twenty five seeds of Monochoria were sown with or without pre -germinated rice seeds in 30 ml-glass vials (2.
5 cm diameter), each one containing 5 ml of deionized water. These vials were placed in a sealed polyethylene container to maintain humidity and prevent desiccation during incubation. When needed, seeds were incubated in the light with a 12hr-photoperiod provided by a fluorescent source giving 3000 lux at the top of the vials. (Table 2) . Rice seeds thus promote seed germination of Monochoria regardless of the year collected. A similar promotive effect of rice seeds was also observed with 2-year-old seeds of Monochoria collected in Akita, Chiba and Fukuoka prefectures (data not shown). It has been reported that dormancy is either coat-or embryo-imposed, or a combination of the two14). In Monochoria seeds, the embryo sufficiently developed morphologically at harvest16) and germination could be initiated by seed-coat scarification24). Therefore, mechanical prevention of radicle extension by the seed coat, which prevents the entry of water and/or gases to the ovule, is believed to be the most important factor restricting seed germination14).
Dormant seeds of Monochoria collected in
1993 germinated only 6.0% at 2TC in the light, and this percentage did not increase during incubation for an additional 2 weeks (data not shown). When these seeds were incubated with 2 rice seeds, they germinated 65.7 and 47.7% in the light and in the dark, respectively ( Table  2 ). The germinationpromotive effect of rice seeds was therefore much more significant on the dormant weed seeds than on non-dormant ones.
Germination of Monochoria seeds incubated with or without rice seeds of different b, c; Statistically different from the contol at 5% level (b) and 1% level (c). Table 3 . Germination of 1991 non-dormant seeds of Monochoria incubated with rich seed of 12 cultivars at 2T C.
Following right after the name of cultivars J, JxI and I indicate Japonica, Japonica-Indica hybrid and Indica, respectively. Means followed by the same letter are not significantly different at the 5% level.
cultivars
Rice seeds of all cultivars tested in this study promoted the seed germination of Monochoria at 27C both in the light and the dark (Table 3 ). In the light, the degree of effct on the seed germination varied slightly among the rice cultivars, but not in the dark, indicating that seed germination of Monochoria is promoted by rice seeds irrespective of the cultivar. Although many allelochemicals such as phydroxybenzoic acid, p-coumaric acid, vanillic acid, ferulic acid and o -hydroxyphenylacetic acid have been isolated from rice plants, all of them suppressed the germination and growth of rice, radish and other plants3,4). By contrast, our study clearly demonstrates that certain allelochemical (s) released from rice seeds or seedlings strongly promote the seed germination of Monochoria. Further study is needed to identify the active compound (s) released from rice seeds and/or seedlings.
